. Although Russian wildrye is apparently adapted to the Northern Great Plains (Rogler and Schaaf, 1963) , and although it is recommended for seeding on foothill ranges (Plummer et al., 1955) it is often difficult to establish in the Intermountain area. In Utah, Cook (1966) observed that seedlings of Russian wildrye were weak and subject (Rauzi et al., 1963 (Rauzi et al., , 1965 Cook (1958) .
Mean annual precipitation for the study area during the period 1946-l 964 was 13.31 inches (Cook, 1958 (Cook, , 1966 
Methods

A factorial
randomized block design experiment with three replications was set out to study effects of planting methods, rates of seeding, seasons of planting, and seed types on establishment of Russian w ildrye.
Seeds were drilled and broadcast with a grain drill equipped with semideep, single disc footpieces set for 1Zinch row spacings. Planting depth varied from % to 1 inch. Broadcasting was done by removing the spouts from disc footpieces and allowing seed to fall onto the bare ground. Six, nine, and twelve pounds of seed per acre were planted by both methods. Both commercial and Vinall, a strain with improved seed production (Rogler and Schaff, 1963) , seed were planted at each rate and by each method during fall (October 20, 1966) and spring (April 16, 1967 Seedling establishment in the 1969 study was limited because of low soil moisture. No germination occurred in the spring in either the fall or spring seedings. Therefore, 15 seed samples were dug in each of the rate-of-seeding treatments to determine why germination was so low. One-foot sections of drill row were randomly located within the plot and were excavated to a depth of 1 inch and to 1 inch on either side of the drill row. Soil and seeds were taken to the lab, seed was separated from the soil by sieving, and Russian wildrye seed was removed and treated with a fungicide; seeds were then germinated in petri dishes in a growth chamber at 25OC in the dark. 'Germination of stored seed from the same lot was 100% before planting and 100% at the time of testing of excavated samples.
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Results
1966-1967 Tintic Valley Seeding
Seedling counts in both 1967 and 1968 showed that significantly more seedlings had become established from commercial seed than from Vinall seed (Table 1) . Also, significantly more seedlings (P < 0.05) were established at the g-lb/acre rate than at the 6-lb rate and significantly more were established at the 12-lb rate than at either the 6-or g-lb rate. Drilling produced significantly more seedlings during the first two growing seasons, but these differences diminished by the third growing season. No differences in seedling establishment occurred between fall and spring planting. Density of plants decreased from 1.5 to 0.7/ft2 from 1967 to 1969. In similar studies, Cook (1966) reported a reduction in seedling from 1.3 to 0.5/ft2 after two growing seasons. For this area, 0.5 plants/ft2 is considered adequate (Plummer et al., 1955) .
In 19 68, vigor measurements showed no significance between treatments in plant height, number of leaves per tiller, number of tillers per plant, or leaf length, but plants from commercial seed produced significantly more herbage than those from Vinall seed ( Table 2) . Production increased significantly with increased seeding rate and drilling produced significantly more herbage than broadcasting.
Also fall planting produced significantly more herbage than spring planting.
Final vigor measurements made in 1969 indicated that differences in herbage production due to methods and rates of planting had been reduced (Table 3) . However, fall planting and commercial seed still were producing significantly more herbage than spring planting or Vinall seed.
Weed competition apparently had little effect on establishment and production of Russian wildrye. There were significantly more weeds in the fall than in the spring planting, but there were no significant differences in numbers of Russian wildrye seedlings between spring and fall planting (Table  1) . However, there was a trend toward less weed cover with increased rate of seeding. (Krietlow and Bleak, 1964 infection.
1968-1969 Tintic Valley Seeding
This fungus infected 8.2% of the Russian wildrye seeds from the fall planting. Spring planted seeds were only 0.0 1% infected.
Conclusions
Both soil water deficiencies and fungus infestation could have caused lowered germination of fall-planted seed and failure of the 1968-1969 seeding. More study is needed into the effects of fungi on viability of seeds after planting.
Apparently, it is not necessary to plant high rates of seed for good stand establishment, as all three rates produced more than 0.5 plants per square foot after the third year.
Commercial sources of seed may be as effective as the improved Vinall variety for stand establishment where seed production is of no concern and the supply of Vinall seed is limited.
It is difficult to recommend for or against Russian wildrye as a species for seeding foothill ranges from these data. However, observations during the study did substantiate the longer growing period of Russian wildrye as compared to crested wheatgrass.
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